THE  PROCESSES  OF  REPRODUCTION
he responsibility of deciding whether the ovum shall deve.
nto a male or a female. In the immature sex cells of the maiv
|and in his body cells generally) one of the chromosomes, be-
ng smaller than all the others, can be distinguished; it is called
he Y-chromosome. The other chromosomes are all alike and
ire designated X-chromosomes. The nucleus of the ovum con-
ains only X-chromosomes, Now when the male sex cells de-
velop into mature spermatozoa and reduction division occurs,
he odd Y-chromosome is present in half of the sperm cells
ogether with X-chromosomes; the others contain only X-chro-
nosomes. If a spermatozoon possessing a Y-chromosome con-
jugates with the egg, a male will be produced; if the sperm cell
:ontains only X-chromosomes a female results. Obviously it is
all a matter of chance what the sex of the offspring will be.
When the gonads develop, the influence of the testicular or
the ovarian hormone encourages development along male or
female lines, respectively. This hormonal influence is some-
times seen in a striking way in cattle when as a result of a
developmental anomally in the circulations of twin embryos of
opposite sexes the blood of the two fetuses is permitted to mix.
The female embryo then comes under the influence of the male
hormone and abnormalities in its generative organs are in-
duced. The uterus remains undeveloped and masculinization
of other reproductive structures occurs. The masculinized fe-
male is called a jreemartin; it is sterile. Feminization of the
male fetus does not occur.
Segmentation of the fertilized ovum and the development
of the embryo. Each daughter cell divides into two and each
of the four cells which result likewise divides. In this way
groups of 2, 4, 8, 16, 32, 64, etc., are produced successively. So,
by a process of division and redivision, large masses of cells are
formed, which ultimately produce a new individual. This
process whereby the fertilized ovum undergoes repeated divi-
sions is called segmentation or cleavage. With each cell divi-
sion t:he chromatin breaks up into chromosomes; as described
above for mitosis, each chromosome splits into half, and an
equal number of halves go to each new nucleus. All the cells